Communication between territorial songbirds usually involves a transfer of encoded information over long distances. We would expect coding and decoding strategies to be adaptive given the constraints imposed by the habitat. We used playback to examine some song parameters important for information transfer in the wren, Troglodytes troglodytes. Six stimuli were tested with various modifications to song rhythmicity, song composition, element structure, syntax and overall song spectra. Song features encoding information essential for eliciting a territorial response seemed to be embedded in the fine structure of song elements, that is, their variations in frequency and amplitude over time. To function, this strategy must be flexible enough to accommodate the deleterious effects of habitat-induced degradation. All stimuli composed of original song elements elicited responses regardless of their other alterations. Rhythmicity seemed not to be essential for eliciting territorial behaviour. However, alterations in song rhythmicity, syntax and spectra affected territorial responses, suggesting that these nonessential song parameters do contribute to the options for discrimination.
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Communication involves a transfer of information using specially evolved signaller and receiver adaptations. The signals used contain messages that may be derived from the signalling behaviour itself (e.g. timing and location) or be coded by signal parameters (e.g. Dabelsteen & Pedersen 1992 ; see reviews by Becker 1982; Falls 1992). However, sounds attenuate as they propagate and become distorted by the habitat (e.g. Michelsen 1978; Wiley & Richards 1978 , 1982 . When songbirds communicate, their songs become unavoidably degraded to varying extents depending on a number of factors: the distance to the receiver; the respective orientation of the receiver; the elevation of both the sender and the receiver; the habitat and atmospheric conditions along the transmission pathway; and the characteristics of the sounds propagated (e.g. Lemon et al. 1981; Larsen & Dabelsteen 1990; Dabelsteen et al. 1993; Mathevon et al. 1996; Naguib 1996; Holland et al. 1998 ; Mathevon 1998). The often formidable task facing the receiving bird is to detect an incoming signal from a background of potentially interfering noise and to extract encoded information despite the song degradation. Moreover, we would expect these challenges to increase with longer transmission pathways since the signal-to-noise ratio decreases and the degradation increases with distance.
Since long-range communication has evolved under these constraints, signal alterations occurring during transmission are thought to have influenced the evolution of various coding and decoding strategies. A number of studies support the idea that these strategies are generally based on sound features that resist degradation, thus ensuring effective transfer of information over relevant distances (e.g. Brémond 1978; Brémond & Kreutzer 1986; Robisson 1987; Dabelsteen & Pedersen 1985 , 1988 , 1992 , 1993 Brémond & Aubin 1990; Robisson et al. 1993) . Information encoding speciesspecific identity is implicit for communication; it therefore follows that the transfer of this information should be exceptionally robust. This is, however, a difficult matter to test as processes of species recognition can only really be inferred by testing discriminative abilities.
We used playback experiments to identify song parameters eliciting territorial responses in the wren, Troglodytes troglodytes, and we discuss these in relation to their robustness when degraded during transmission. Wren song typically consists of a series of rapidly modulated elements with a centre frequency of about 6 kHz, features that should be particularly susceptible to degradation (Wiley & Richards 1982; Mathevon et al. 1996) . In addition, wrens favour the lower levels of forest
